While the chloride and other inorganic constituents of the gastric juice have been thoroughly studied by many workers, few observations on pepsin are on record. The inadequacy of knowledge about this substance is doubtless due to lack of suitable methods inasmuch as accurate pepsin determinations, as a rule, have not been available in the clinic. In another paper (1) we have described a quantitative method for the estimation of pepsin which has been found to be serviceable and fairly accurate and the present report deals with the application of this procedure to the study of gastric secretion in patients.
While the chloride and other inorganic constituents of the gastric juice have been thoroughly studied by many workers, few observations on pepsin are on record. The inadequacy of knowledge about this substance is doubtless due to lack of suitable methods inasmuch as accurate pepsin determinations, as a rule, have not been available in the clinic. In another paper (1) we have described a quantitative method for the estimation of pepsin which has been found to be serviceable and fairly accurate and the present report deals with the application of this procedure to the study of gastric secretion in patients.
During the course of analyses of pure gastric juice, obtained both with the stomach at rest and after histamine stimulation, it was found (2) that the secretion of various constituents did not run parallel with one another. Concentration of chloride and total output of chloride rose after stimulation but concentration of nitrogen and of fixed base fell although the total output was somewhat increased at the height of secretion. With regard to pepsin, then, we desired to determine: (a) the actual amounts put out by normal people and those with gastric disease, and (b) whether there was a quantitative relation between the curve of pepsin secretion and that of other elements such as nitrogen. No data bearing on either of these points were found in the literature since such pepsin estimations as are recorded have usually been made on mixtures of gastric juice and test meal and not on pure gastric juice. The true relations are therefore obscured. Lim, Matheson and Schlapp (3) report some observations on pepsin before and after histamine stimulation by estimating the time necessary to digest an egg white suspension. They state that the concen-57 tration is usually little altered after stimulation although it is sometimes greatly increased and that no definite relationship has been found with the other constituents of the gastric juice. This is at variance with our findings.
PROCEDURE
The subjects were all in bed in the hospital. After an over-night fast, a duodenal tube was inserted into the stomach and the fasting contents were withdrawn. The total secretion over ten-minute periods before and after an injection of histamine (0.1 mgm. per 10 the three previous cases. The maximum concentration of pepsin, furthermore, is considerably lower than in cases 1, 2 and 3.
Case 5. A man of 32 had a penetrating ulcer of the lesser curvature of the stomach. The acidity was within normal limits but the volume of gastric secretion was distinctly high. The pepsin concentration again runs parallel to the nitrogen concentration but is lower than in the normal cases 1, 2 and 3. The low concentration of pepsin is largely explained by the high volume of secretion; the total output of pepsin is not low (see chart 9). in association with some nitrogenous body. It is equally clear that there is no close correlation between the acidity of the gastric juice and its peptic activity (see table 7 ). The following observations, made in patients with evidence of defcient gastric secretion, bring out certain points of importance in contrast to the preceding group. anacidity the small amount of juice obtained showed definite though diminished peptic activity, the concentration of pepsin being roughly one-tenth to one-twenty-fifth normal. There was no relation between the nitrogen and pepsin curves and the total output of pepsin (chart 9) was, of course, small-approximately one-hundredth normal.
Case 9. A man, age 72, had an advanced cancer of the stomach with ascites and masses in the liver. When examined it was possible to obtain only small amounts (see table 10) of a brownish foul fluid containing considerable granular debris. The specimens were centrifuged and the supernatant fluid tested. The fluid itself contained a considerable amount of protein precipitable by trichloracetic acid.
This was measured and a correction was made. The table shows that even in the presence of an advanced sloughing carcinoma with total absence of acid, pepsin was still present in readily demonstrable amounts.
SUMMARY
A series of observations on the application in the clinic of a quantitative method of pepsin estimation are reported The curves of pepsin concentration and of total pepsin output before and after stimulation by histamine are described. 'In normal people the concentration of pepsin falls markedly after stimulation and follows closely the curve of nitrogen concentration. The total output of pepsin is usually increased.
Aberrations from the normal are illustrated and it is pointed out that even in pernicious anemia of long standing and in advanced cancer of the stomach, some pepsin may still be secreted. Estimation of pepsin may turn out to be a more delicate index of gastric damage, in certain types of cases, than determinations of acidity.
